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^Ma r y

Colour parameters evolution during “Chorizo” process were evaluated, CIE L*a*b*, pigment nitrosation and pigment discolouration 
" Measure for different diameters and zones, L* increased during the process, a*,b*,C*,Hue*,S* decreased during fermentation phase, 
5'n̂  RSI decreased at the end of the first day of the fermentation phase, in this phase takes place the myoglobin transformation. No 
tically significant differences were found between diameters and zone except for L*.

^ODUCTION
The most popular Spanish dry fermented sausage is "Chorizo" it is the second dry-cured product in economic importance. Paprika is 

Itl°st important spice in "Chorizo" manufacturing and this spice gives it it’s special appearance.
11111 of this work is to study the influence of diameters and zones in the evolution of colour parameters during the process in a Spanish 

1 erniented sausage "Chorizo"

T r ia l s  a n d  m e t h o d s
The "Chorizo" samples were prepared in a commercial meat plant according to usual practice. Both, meat (lean pork) and fat (back fat) 

ground and thoroughly mixed with the other ingredients in a bowl chopper. Each "Chorizo", contained 65.30 % lean pork meat, 27.90 
back fat, 2.14% salt, 0.93% Lactose, 0.93 % Dextrose, 1.4% smoked paprika, 0.93% sweet paprika, 0.30 % phosphates,, 0.03 % 

- wate garlic, 0.01% white pepper, 0.01% potassium sórbate, 0.06% sodium glutamate, 0.047 % sodium ascorbate, 0.02% potassium 
i; te> 0.01 % sodium nitrite and 0.05 % marjoram. The study was made with 50 "Chorizo" samples. The "Chorizo" samples were filled in 
lc'al casings with diameters of 55 and 65 mm, the "Chorizo" samples were divided in two zones (core and outer), for 55 and 65 mm the

, 'e

'•5. 2

V;

a 25 mm. The weights of “Chorizos“ samples were 500 g approximately. The "Chorizo" samples were fermented for 2 days at 20- 
RH 90-95 and then were ripened for 24 days at 12-14-C and RH % 75-80 . The sausages were collected at different times: 0, 0.5, 
> 5,. 13, 20, 26 days after stuffing. The colour parameters under study were : CIE L*a*b* (10-, D65). L* (Lightness), a* 

ess), b* (yellowness), C* (Chroma), Hue* (hue), S* (saturation). RSI (pigment discolouration), NI (pigment nitrosation) were 
lfed by reflectance at RSI (R570/R650)and NI (R560/R500). All of these parameters were evaluated by a Minolta CM1000 R 

^Photometer.

^ l t s  a n d  d is c u s s io n s
^ The results of colour parameters during fermentation phase and ripening of the "Chorizo" process are showed in table 1 and 2. No 

^  l*cal differences were found between diameters (55 and 65 mm) and zones (core and outer) for all colour parameters except to L* values.61*
s

values during the fermentation phase increased, no statistically significant differences were found between diameters and zones, in 
}l lit differences between diameters were statistically significant only for the "Chorizo" cores, and no differences were found for the 
j i  ̂  ?°nes, but if we compare the core and outer zone differences exists between for the same diameters. The evolution of L* values during

, hzo" process is shown in figure 1. The increase of L* values is caused by the chemical transformation of myoglobin (Myo) to
%^°globin (Metmyo) and nitrosomyoglobin (Myo-NO)"(PALOMBO et al, 1989)". The a* values decrease during fermentation phase , 

flI1g the "Chorizo" ripening a* was stabilized. The cause of the decreased during fermentation phase was the nitrosopigments
4tion "(SARASIBAR et al, 1989)". The evolution of a* during "Chorizo" process is shown in figure 2. In the fermentation phase b* 

,s e’ this decease is caused by paprika pigments lability "(HAMMER, 1992)", during this stage the nitrate and nitrite emphasize more 
■j,^en°mena "(SARASIBAR et al 1989)". Also in this stage begins the fat oxidation by microbiological action "(POTTHAST, 1987)", 

!«rfi ^ EYER, et al 1986)", "(VERPLAETSE, et al 1989)", "(WISMER-PEDERSEN, 1988)", "(ZERT, 1982)". The evolution of b* during°tiz0"process is shown in figure 3. The C* values is generally consider for useful parameter to describe colour changes "(SMULDERS
V

’ 1989)" The C* values decreased during fermentation phase because in this stage takes place the transition of Myo different • -'Is 'Viati ||, ' wALOMBO et al, 1989 )". The evolution of C* during the "Chorizo" process is shown in figure 4. Hue* values decreased during
* r»Process, this phenomena is also caused by the transition values of Myo different forms. "(PALOMBO et al, 1989)". The Hue* values
111 [tie tendency, during the processing, to obtain red values (309), meanwhile in the fermentation phase the Hue* values are more 

orange (60°) for paprika pigments. The evolution of Hue* values are shown in figure 5. The S* values present a strong decreased\ t 0
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during fermentation phase and the evolution of this parameter can be observed in figure 6. The NI determine the relative proportion of $  
II native pigments and of the Fe II pigments stabilized by nitrosation, that is to say, the ratio of concentration of Myo/(Myo-No) "(GI™ 
et al, 1966) The values of NI present a decreased in fermentation phase at the end of the first day after the stuffing. The fermentation ̂  
exhibits the best conditions for nitrosopigments formation, because 20-22?C are the best conditions for the growth of nitrate red^11 
microorganisms, lactic acid formation, and reduction conditions by indigenous and added reductants and it's effect on the nitrates and ^  
to generate nitrous oxide to nitrosation the Myo"(RONCALES, et al 1989) ", "(ZERT, 1982)","(POTTHAST, 1987)", "(BALDING 
1981)", "(SHAHIDI, 1989)'" The evolution of NI is shown in figure 7. The RSI is a measure of the intensity of red colour brigW 
allows the estimation of the relative proportion of Fe II and Fe III pigments, that is to say, the ratio of concentration of Myo+(My° 
Metmyo."(GIDDEY et al.)". The evolution of this parameter can be observed in figure 8. The decrease observed at end of the first 
fermentation phase is due to nitrosopigments mechanism by the Metmyo formation."(DEMEYER, et al 1986)", "(POTTHAST, 1987)

CONCLUSIONS
Fermentation phase and ripening present different evolution.for each colour parameter. The colour parameters under stu1 

differents diameters and zones showed no differences except to L* The colour parameters evolution decreased for a*, b*, C*, S*. ̂  
during process except L* and RSI that increased during ripening. During the "Chorizo" process takes place a colour change be1'* 
fermentation phase and ripening (during the ripening colour changes do not take place). At the end of ripening stage the hue* values 
the red hue values. The best convertion rate in nitrosopigments takes place at the first day after the stuffing begins. The f 
metmyoglobin concentration takes place at the end of the first day of the fermentation phase.

REFERENCES

ACTON J.C., DICK R., 1977. "Cured color development during fermented sausage processing". J. Food Sei.,42, 895-897.
BALDINIP., FARINA G., PALMIA F., 1981. "Studi sulle tecniche di preparazione e stagionatura del salami crudi: impiego di acido acético e di nitrito sodico". Ind. conserve, 7, 204-212.
DEMYER D.I., VERPLAETSE A., GISTELINCK M., 1986. " Fermentation of meat: An integrated process". Belgium J. Chemist and Biotechnology, 41, 131-139.
GIDDEY C., 1966. " The Change in meat pigments in sausage making processes". J. Sei. Fd Agrie., 17, 13-17.
HAMMER G.F., 1992. "Sustancias aditivas y aditivos". Tecnología de los embutidos escaldados, Ed. Wirth F. Editorial Acribia, Zaragoza- Spain, 83-106.
PALOMBO R., VAN ROON P.S., WIJNGAARDS G., PRINS A., 1989. "Kinetic analysis of changes in lightness attribute of color during the processing of comminuted meat product". Proceedings of 35th. International Congress of Meat Science and Technology. Copenhage, 624-631.
POTTHAST K., 1987. " Reischfarbe, Farbstabilität und Umrötung". Fleischwirtschaft, 67, 50-55.
RONCALES P., AGUILERA M., BELTRAN J. A. JAIME I.,PEIRO J.M., 1989 "Effect of the use of natural or artificial casings on the ripening and sensory quality of dry sausage". Proceedings of 35th. International Congress of Meat Science and Technology, Copenhage, 825-832.
SARASIBAR B., SANCHEZ-MONGE J.M., BELLO J., 1989."Influencia de nitratos y nitritos sobre la estabilidad de! pimentón (Capsicum annuum L.) y el desarrollo del color en el Chorizo de Pamplona". Alimentaria, 19, 19-23.
SHAHIDI F„ 1989. "Current status of nitrite-free meat curing systems". Proceedings of 35th. International Congress of Meat Saertf6 and Technology, Copenhage, 897-902.
SMULDERS F.J.M., VAN LAACK R.L.J.M., "Colour and Colour Stability of Hamburgers prepared from electrically stimulated, hot vs cold boned, closely trimmed beef".Proceedings of 35th. International Congress of Meat Science and Technology, Copenhage. 1168-1173.
VERPLAETSE A., DE BOSSCHERE M., DEMEYER D., 1989. "Proteolysis during dry sausage ripening". Proceedings of 35th. International Congress of Meat Science and Technology, Copenhage, 815-818.
WISMER-PEDERSEN J., 1988. "Use of Haemoglobin in Foods-A Review". Meat Science, 24, 31-45.
ZERT P.,1982. "Saucisson sec: matiére premiere, ingredients et additifs". Encyclopedie de la charcuterie Soussana Editeur France-

564 38 th  IC o M S T  C le rm o n t-F e rra n d  F rance  1992



/

Table 1.- Evolution of colour parameters in " Chorizos " with diameter of 55 mm during fermentation phase and ripening

t im e zo n e L * a * b * c* h u e * s * N I R SI
core X 30.55 19.68 21.63 29.24 47.69 0.95 1.87 0.37

s.e. 1.08 2.16 2.38 3.21. 0.28 0.07 0.45 0.04
F 0 ou te r X 31.32 20.67 21.04 29.60 44.53 0.96 2.07 0.40
E s.e. 1.91 3.10 4.71 5.36 3.79 0.19 0.45 0.05
R core X 29.72 23.27 22.51 32.57 42.29 1.08 1.97 0.28
M s.e. 1.91 2.81 5.89 6.02 4.72 0.14 0.77 0.06
E 0.5 ou ter X 28.18 14.94 14.67 20.99 44.75 0.75 1.05 0.33
N s.e. 1.28 1.03 0.71 0.71 2.86 0.05 0.04 0.03
T core X 29.01 16.28 15.25 22.34 42.96 0.77 0.95 0.27
A s.e. 0.74 1.12 1.54 1.72 2.08 •0.05 0.14 0.05
T 1 ou te r X 32.74 24.33 23.97 34.21 43.84 1.04 1.03 0.29
I s.e. 1.08 3.36 5.27 6.06 2.43 0.15 0.16 0.06O core X 34.67 15.17 14.98 21.32 44.76 0.61 1.24 0.40N s.e. 1.33 3.33 3.20 4.62 0.35 0.13 0.20 0.02

1.5 ou te r X 30.39 20.49 19.92 28.57 44.15 0.94 1.72 0.36
s.e. 1.75 1.51 1.64 2.23 0.32 0.06 0.18 0.01

core X 33.13 16.74 14.08 21.91 39.99 0.66 1.26 0.36
s.e. 1.23 1.37 1.40 1.94 0.48 0.04 0.15 0.022 ou te r X 32.15 13.53 13.80 19.35 45.60 0.60 1.05 0.35
s.e. 0.65 87 0.68 1.09 0.60 0.02 0.03 0.01

core X 40.58 14.51 13.31 19.70 42.61 0.48 1.17 0.43
s.e. 1.72 2.42 2.14 3.22 0.77 0.06 0.14 0.01

5 ou ter X 36.04 15.51 12.37 19.89 38.48 0.55 1.19 0.40
R s.e. 0.35 0.53 0.82 0.93 0.87 0.02 0.06 0.01
I core X 43.31 20.03 17.61 26.71 41.34 0.62 1.54 0.44
P s.e. 2.60 1.33 1.10 1.66 1.06 0.06 0.07 0.04
E 13 ou ter X 39.73 14.44 12.04 18.82 39.67 0.48 1.18 0.42
N s.e. 1.07 3.07 2.64 4.04 0.78 0.11 0.17 0.02
I core X 39.23 12.44 9.61 15.76 37.84 0.40 1.01 0.42N s.e. 1.11 0.96 0.48 0.80 2.58 0.03 0.03 0.02
G 20 ou te r X 38.33 13.35 10.61 17.06 38.65 0.44 1.07 0.41

s.e. 1.58 1.59 1.01 1.86 0.96 0.03 0.08 0.01
core X 38.88 15.85 10.63 19.10 33.80 0.49 1.13 0.38

s.e. 1.37 1.17 0.98 1.48 1.09 0.04 0.03 0.03
26 ou te r X 34.72 13.87 9.33 16.77 33.96 0.48 1.13 0.40

s.e. 1.77 1.33 0.81 1.53 0.27 0.04 0.01 0.03

Table 2.- Evolution of colour parameters in "Chorizos" with diameter of 65 mm during fermentation phase and ripening

t im e zo n e L * a * b * c * s * N I R S I
core X 30.07 19.44 21.02 28.66 46.94 0.96 1.81 0.36

s.e. i  .5 r 1.03 2.38 2.45 1.70 0.13 0.31 0.010 ou ter X 30.67 26.28 22.02 41.44 50.55 1.35 2.53 0.39E s.e. 0.73 ~  0.22 1.54 1.32 1.15 r  0.01 0.35 0.02R core X 30.14 18.16 19.15 26.39 46.58 0.87 1.72 0.40M s.e. 0.32 1.46 1.30 1.91 0.93 0.06 0.22 0.01E 0.5 ou ter X 30.88 16.04 18.70 24.67 49.96 0.80 1.36 0.35N s.e. 0.39 3.40 2.82 4.33 2.13 0.13 0.35 0.01I core X 31.26 9.81 11.20 15.02 50.05 0.50 0.90 0.40A s.e. 2.75 2.33 0.56 1.96 5.04 0.12 0.03 0.06

I
1 ou te r X 31.95 18.98 19.14 27.03 44.61 0.83 1.54 0.36

s.e. 3.43 3.99 5.26 6.43 3.10 0.14 0.56 0.07O core X 32.32 17.14 15.71 23.29 41.67 0.72 1.21 0.33
s.e. 2.95 2.91 3.64 4.57 2.31 0.13 0.29 0.06

1.5 ou te r X 31.39 14.94 15.58 20.91 44.09 0.67 1.20 0.34
s.e. 2.31 3.99 4.34 5.84 2.48 0.17 0.43 0.04

core X 34.29 12.83 12.68 18.09 44.72 0.52 1.02 0.37
s.e. 0.64 2.35 2.24 3.22 0.21 0.08 0.19 0.012 ou te r X 32.62 16.29 14.31 21.72 41.19 0.67 1.17 0.34
s.e. 0.84 2.52 2.42 3.50 0.49 0.11 0.15 0.01

core X 40.46 17.37 15.14 23.06 41.05 0.57 1.29 0.42
s.e. 0.93 0.17 0.57 0.25 1.33 0.01 0.07 0.03

5 ou te r X 37.15 17.21 15.28 23.08 41.66 0.62 1.39 0.41
s.e. 1.05 1.50 1.10 1.87 0.44 0.06 0.11 0.01

core X 46.10 16.16 11.66 20.28 36.87 0.44 1.04 0.45
s.e. 0.14 2.99 0.94 2.93 4.30 0.06 0.09 0.04

1 13 ou te r X 41.59 17.10 13.77 21.96 38.84 0.53 1.26 0.42
s.e. 0.77 0.81 0.68 1.05 0.09 0.03 0.05 0.01

core X 41.78 15.37 12.79 20.04 40.61 0.48 1.25 0.42
s.e. 1.06 4.03 2.99 4.95 2.64 0.13 0.22 0.0320 ou te r X 38.28 12.52 8.79 15.42 34.75 0.40 0.99 0.39
s.e. 1.79 1.86 1.89 2.46 3.23 0.06 0.07 0.04

core X 41.15 17.55 14.10 22.56 38.54 0.55 1.34 0.43
s.e. 1.07 2.08 2.17 2.95 1.15 0.06 0.13 0.01

26 ou te r X 41.53 15.04 12.09 19.36 38.89 0.47 1.22 0.46
s.e. 3.30 0.78 0.21 0.47 1.92 0.0.4 0.03 0.02

n)e'»n, s.e. = standard error
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